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OPERATING SYSTEM FOR A PRINTING MACHINE, AND METHOD OF 
UPDATING THE OPERATING SYSTEM 

5 

Background of the Invention : 
Field of the Invention : 
The invention relates to an operating system for a printing 
machine and to a method of updating the operating system. 

10 

There are printing machines with a graphic operating interface 
which permit the printing machines to be controlled by actions 
made by the operator of the printing machine in the context of 
the operating interface. The graphic operating interface is, 

15 for example, a screen, on which switching areas, symbols and 
the like are displayed, which can correspond to conventional 
operating elements. If the screen is a touch- sensitive screen, 
the operator can actuate a switching area by touching the 
screen at the corresponding point. In other cases, some kind 

2 0 of pointing instrument, for example a mouse, is used, with 
which one positions a cursor on the screen and operates a 
mouse key in order to select the desired function. 


In addition, for the purpose of operating and maintaining 
25 machines or plants, electronic documentation, software with 
texts, drawings and databases, which can be viewed and 
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operated on a computer, has become known heretofore. 
Electronic documentation, which, among other things, includes 
spare-parts lists and drawings and maintenance diagrams and 
also assists the analysis of faults and the ordering of spare 
parts, is described, for example, in the publication 
Technische Dokumentation [Technical documentation] , 1998, 
volume 12, pages 4 to 9 . This publication also describes how 
necessary spare parts are entered into a requirements list, 
how orders can be printed and how attempts are made to link 
the documentation program with electronic fault reporting 
systems . 

Summary of the Invention : 

It is an object of the invention to integrate electronic 
documentation into the operating interface of a printing 
machine in such a way that it is made easily possible for the 
documentation to react to electronic fault messages from the 
printing machine. In addition, it is a further object of the 
invention to provide a method of updating the operating system 
which, in the event of conversion work on the printing 
machine, permits a rapid and simple updating of the operating 
system to the changed constructional state of the printing 
machine . 

With the foregoing and other objects in view, there is 
provided, in accordance with one aspect of the invention, an 
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operating system for a printing machine, comprising a graphic 
operating interface for allowing the printing machine to be 
controlled by actions made by an operator of the printing 
machine in the context of the operating interface, and 
electronic documentation selectively displayable on the 
operating interface as a result of actions by the operator in 
the context of the operating interface, the electronic 
documentation including operating instructions for the 
printing machine, a spare-parts catalog for the printing 
machine, containing numbers and drawings of spare parts, and 
maintenance instructions for the printing machine, the 
operating system also comprising a list with links between 
electronic addresses of electronic components in the printing 
machine and at least one of the spare-parts numbers and the 
spare-parts drawings, respectively, and when the operating 
system receives a report of a fault in an electronic 
component, the electronic address of which is specified, being 
capable of referring to the fault on the operating interface 
and, in response to an action by the operator, of displaying 
at "least one of the associated spare -parts numbers and 
spare-parts drawings, respectively, on the operating 
interface . 

In accordance with another feature of the invention, in the 
event of a fault, the operator is able to call up a program to 
eliminate the fault. 
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In accordance with a further feature of the invention, the 
operating system includes being capable of establishing a 
telecommunication link to a remote service system when the 
fault elimination program is one of called up and executed, 
re spe c t i ve ly . 

In accordance with an added feature of the invention, the 
operating system includes being capable of monitoring 
maintenance intervals one of the printing machine and parts 
thereof, respectively, and referring the operator to due 
maintenance by displaying at least one appropriate symbol on 
the operating interface. 

In accordance with an additional feature of the invention, the 
operating system includes being capable of displaying 
maintenance information which becomes more detailed step by 
step, in response to actions by the operator in the context of 
a symbol referring to due maintenance. 

In accordance with yet another feature of the invention, the 
operating system includes, in response to an action by the 
operator in the context of a further symbol which is displayed 
when maintenance is due, being capable of resetting the 
maintenance message so that it reappears after a predetermined 
operating interval . 
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In accordance with yet a further feature of the invention, the 
operating system includes, in response to an action by the 
operator in the context of a further symbol which is displayed 
5 when maintenance is due, being capable of displaying a control 
list on the operating interface wherein confirmation of 
maintenance work which has been performed is requested. 

In accordance with yet an added feature of the invention, the 
10 operating system includes being capable of transmitting the 
confirmation of maintenance work in the control list to a 
remote service system by a telecommunication link which is 
established as required. 

15 In accordance with yet an additional feature of the invention, 
the operating system includes a machine history maintained by 
at least one of the operating system and the remote service 
system, respectively. 

20 In accordance with still another feature of the invention, the 
operating system includes a display by the operating interface 
of a schematic picture of one of the printing machine and at 
least one of the parts thereof, respectively, and appropriate 
parts of the electronic documentation being displayed on the 

25 operating interface in response to actions by the operator of 
the printing machine in the context of the schematic picture. 
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In accordance with another aspect of the invention, there is 
provided a method of updating an operating system for a 
printing machine, which has a graphic operating interface for 
5 allowing the printing machine to be controlled by actions made 
by an operator of the printing machine in the context of the 
operating interface, and which has electronic documentation 
which, as a result of actions by the operator in the context 
of the operating interface, is displayed selectively on the 
10 operating interface, the electronic documentation including 

operating instructions for the printing machine, a spare-part 
catalog for the printing machine and maintenance instructions 
for the printing machine, the method which comprises, after 
conversion work performed on the printing machine, 
15 establishing a telecommunication link to a remote service 
system, for recording the conversion work which has been 
performed, compiling one of supplementary and updated 
electronic documentation, respectively, and one of 
supplementing the original electronic documentation by the 
2 0 supplementary documentation and replacing the original 
electronic documentation by the updated documentation, 
respectively. 

In accordance with a concomitant mode, the method includes 
25 providing the remote service system with access to a database 
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containing all the data necessary for compiling documentation 
for any desired machine configurations. 

A special feature of the operating system according to the 
invention is that a list with links between electronic 
addresses of electronic components in the printing machine and 
spare-parts numbers and/or spare-parts drawings is included 
and, when the operating system receives a report of a fault in 
an electronic component, specifying its electronic address, it 
refers to the fault on the operating interface and, in 
response to an action by the operator, displays the associated 
spare-parts number (s) and/or spare-parts drawing (s) on the 
operating interface. This means that fault messages are linked 
in a unique way with the spare-parts catalog, which permits a 
particularly rapid and specific reaction to the fault message. 
As a result of the concrete display of the defective 
components and the measures to be taken, machine downtimes are 
reduced. 

In order to equip a printing machine with the operating system 
according to the invention, it is unnecessary to make any 
changes to mechanical or electronic components. Instead, the 
usual hexadecimal codes with which electronic components in 
the printing machine are usually identified can be maintained 
unchanged, because the operating system automatically links 
them with the usual item numbers in the spare-parts catalog. 
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Electronic components in the printing machine which can output 
fault messages are, for example, sensors which monitor 
operating states of the printing machine, electronic 
subassemblies which control or regulate mechanical or 
electronic components, stepping motors and so forth. Fault 
messages from the electronic components make is possible not 
only to detect faults in these components themselves but also 
to detect faults, for example in mechanical components, in 
that there is taken into account, for example, the experience 
that a specific fault message or combination of fault messages 
generally has a specific mechanical cause. Experiences of this 
type are allowed to be incorporated in the link list between 
addresses of electronic components and spare -parts numbers or 
drawings, so that the operator can identify the cause of a 
fault as quickly as possible and can take necessary measures. 

As a result of the integrated operating instructions, the 
operator is at all times given extensive help relating to the 
functions of the printing machine selected by him or her. 

In a preferred embodiment, the action of performing necessary 
measures in the event of a fault is made easier by the fact 
that the operator, in the event of a fault, calls up a program 
to eliminate the fault, which can establish a 

telecommunication link with a remote service system. Such a 
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service system is operated by the manufacturer of the printing 
machine, for example, so as, if necessary, to be able to 
provide the required spare parts immediately and to be able to 
initiate a service operation for eliminating the fault. The 
5 operating system and/or the service system can also maintain a 
machine history, which can be evaluated in order to initiate 
the optimum measures and wherein the reported faults can be 
recorded. 

10 In a preferred embodiment, the operating system monitors 

maintenance intervals of the printing machine or of parts of 
the printing machine, and refers the operator to due 
maintenance by displaying one or more appropriate symbols on 
the operating interface. By touching or clicking on such a 

15 symbol on the screen, the operator downloads maintenance 
instructions for the printing machine onto the screen, 
preferably initially brief instructions, from which he can get 
to more detailed maintenance information if necessary. If the 
maintenance is not to be performed immediately, for any 

2 0 reasons, the operator can reset the maintenance message, with 
the operating system reminding the operator about the 
maintenance after a predetermined operating interval. In 
addition, the operator can be requested to call up and edit a 
control list, wherein the implementation of maintenance work 

25 by the operator has to be confirmed. Confirmation of 
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maintenance work can be communicated to a remote service 
system by a telecommunication link. 

As a result of maintenance measures which can be performed 
correctly in good time, and because of the documentation which 
can be called up, printing quality and service time of the 
printing machine are maintained continuously at a high level. 

The operating interface can display a schematic picture of the 
printing machine or parts thereof, appropriate parts of the 
electronic documentation being displayed on the operating 
interface in response to actions by the operator of the 
printing machine in the context of the schematic picture. In 
view of the operating instructions, this means that an 
appropriate part of the documentation is displayed on the 
operating interface as on-line help if the operator points to 
any location on the schematic picture. Alternatively, the 
on-line help can be called up via a list of contents. If a 
fault is detected, the location of the fault can be displayed 
automatically on the schematic picture, for example by 
emphasis through color, sound or other emphasis. Under certain 
circumstances, the operator knows immediately what kind of 
fault this is. Otherwise, he can point to the marked location 
in order, for example, to cause the appropriate drawing from 
the spare-parts catalog to be displayed. 
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In the method for updating the operating system, following 
retrofitting or improvement work on the printing machine, the 
remote service system preferably has access to a database 
which contains all the data which is needed to compile 
documentation for any desired machine configurations. A 
database of this type, which is also referred to as a 
publishing system, is provided in any case by the 
printing-machine manufacturer and is always kept up to date. 
Using the publishing system, the new operating system can be 
compiled reliably and in good time in agreement with the 
current structural state. As a result, even in the event of 
changes to the machine state because of improvement work or 
retrofitting work, correct, comprehensive and complete 
documentation is available at all times. 

Other features which are considered as characteristic for the 
invention are set forth in the appended claims. 

Although the invention is illustrated and described herein as 
embodied in an operating system for a printing machine, and a 
method of updating the operating system, it is nevertheless 
not intended to be limited to the details shown, since various 
modifications and structural changes may be made therein 
without departing from the spirit of the invention and within 
the scope and range of equivalents of the claims. 
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The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following description 
of specific embodiments when read in connection with the 
accompanying drawings, wherein: 

Brief Description of the Drawings ; 

Fig. 1 is a sketch explaining the operating principle of the 
operating system according to the invention, as operating 
instructions; 

Fig. 2 is a sketch explaining the operating principle of the 
operating system as a spare-parts catalogue; 

Fig. 3 is a sketch explaining the operating principle of the 
operating system as maintenance instructions; and 

Fig. 4 is a sketch explaining the method according to the 
invention for updating the operating system. 

Description of the Preferred Embodiments : 

Referring now to the drawings and, first, particularly to Fig. 
1 thereof, there is shown therein, diagrammatically , an 
operating interface 2 of a printing machine. The operating 
interface 2 is, for example, a touch- sensitive screen, on 
which switching areas, symbols, text and pictures can be 
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displayed. In the example, three switching areas 4 are shown 
which, for example, correspond to conventional push buttons 
for operating the printing machine and which an operator can 
operate by touching the operating interface 2 at an 
appropriate point. In addition, the operating interface 2 is 
provided with a switching area 6 having a u ?" symbol 8 and a 
symbol 10 for electronic documentation, which is integrated 
into the operating interface 2, i.e., into the software which 
generates the operating interface 2 . 

The electronic documentation includes operating instructions, 
which appear when the operator touches the symbol 8 . For 
example, initially, a list of contents appears, from which the 
operator can select subjects about which he needs 
explanations. Additionally or alternatively, when the symbol 8 
is touched, a schematic overview 12 of the printing machine 
can appear on the operating interface 2. In the overview 12, 
the operator can indicate any region of the printing machine, 
in relation to which the appropriate section from the 
operating instructions then appears immediately on the screen, 
in the example a section labeled "Gripper" , which includes a 
drawing and text and is displayed in a window 14 on the 
operating interface 2. In Fig. 1, the window 14 is shown 
diagrammatically beside the operating interface 2, which 
assumes an appropriate size of the screen. If the entire 
screen area is used for the operating interface 2, the window 

-13- 


A-2449 

14 can cover the operating interface 2 wholly or partly, or a 
separate screen is used for the window 14 . 

In order to make the selection of a subject even easier for 
the operator, a short text 16 can appear on the overview 12 
while the operator touches the overview 12 lightly at any 
location. The text 16 gives the operator feedback as to which 
questions will be answered at the location just selected, as 
soon as the finger pressure of the operator is increased. 

In the selected section of the operating instructions, the 
operator can navigate in a conventional manner, for example by 
scroll bars on the window 14 . The operating instructions can 
contain marked passages, so-called hyperlinks, via which one 
gains access to further information, which can be found at any 
location in the documentation. 

The described help function, which sets up a context-sensitive 
connection to operating instructions, is referred to as a 
context-sensitive help function. 

Fig. 2 shows, in schematic form, the same operating interface 
2 as in Fig. 1, whereon, in addition, a symbol 18 appears 

in the switch area 6. The symbol 18 notifies the operator that 
there is a fault somewhere in the printing machine. In 
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addition, a frame 20 appears in the overview 12, which makes 
it possible for the operator to localize the fault quickly. 

A fault message is generated as follows. Electronic components 
or subassemblies, respectively, in the printing machine have 
unique electronic addresses, generally in the form of 
hexadecimal codes. An electronic component which becomes 
defective, or a sensor for monitoring a specific operating 
state, which detects a fault, transmits the electronic address 
thereof . 

The electronic documentation of the operating system includes 
a spare-part catalog for the printing machine, which includes 
spare-part numbers and spare-part drawings, in addition, the 
operating system contains a list with links between electronic 
addresses of electronic components and numbers of spare parts. 

If, as a consequence of a fault, the operating system receives 
one or more electronic addresses, it then selects from the 
link list one or more numbers of spare parts belonging to 
components which are defective or are probably defective, and 
displays the location of the components on the overview 12 . In 
addition, it can insert a short text 22 on the overview 12 on 
the operating interface 2, the text 22 indicating the type of 
fault, for example "Actuating drive defective". In Fig. 2, the 
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frame 20 marks the location of the defective actuating drive 
in the printing machine. 

If the operator points to the symbol 12 or the frame 20, a 
section of the electronic documentation is displayed in a 
window 24 of the operating interface 2, the window 24 
containing a drawing 26 and associated text. In the drawing 26 
which, in the example, is an exploded drawing of the actuating 
drive of the printing machine, the defective component is 
automatically emphasized, for example by being made to flash. 

If the operator points to the flashing defective component, a 
program for eliminating the fault is called up and a 
telecommunication link is established to a remote service 
system. If the service system is operated by the manufacturer 
of the printing machine, the necessary spare parts can be 
ordered immediately on line and, if necessary, customer 
service can be requested to eliminate the fault, as 
illustrated diagrammatical ly in a block 28 in Fig. 2. The 
operating system and/or the service system can additionally 
maintain a machine history, which can be evaluated to initiate 
the optimal measures and in which reported faults can be 
recorded, as illustrated diagrammatically in a block 3 0 in 
Fig. 2. 
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The help function described with reference to Fig. 2, using 
data supplied by the printing machine, therefore represents a 
context-sensitive connection to a spare-parts catalog. 

The printing machine additionally includes a totalizer, i.e., 
a counter for the number of prints. When a specific counter 
reading is reached, for example 10,000,000 prints, as shown 
diagrammatically in the overview 32 of the printing machine in 
Fig. 3, the operating system causes a window 34 to appear on 
the operating interface 2, for example containing a flashing 
symbol 3 6 which refers the operator to the maintenance that is 
due. If the operator points to the symbol 3 6 or "clicks" on 
it, initially brief information appears in a window 3 8 to the 
effect that maintenance is due at 10,000,000 prints and, in 
addition, a symbol 40, via which the printer can open a 
further window 42 if necessary, wherein extensive maintenance 
instructions can be seen. 

The window 34 also includes a symbol 44, with which the 
operator can reset the maintenance message, the operating 
system storing a reminder algorithm by which the operator is 
automatically reminded of the maintenance after a specific 
number of further prints. 

The windows 34, 3 8 and 42, respectively, additionally contain 
a symbol 46, via which the operator can cause an electronic 
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control list 4 8 to foe displayed on the operating interface, 
wherein maintenance work that has been performed is to be 
confirmed. The data from the control list is additionally 
recorded in a diagrammatically illustrated machine history 50, 
5 the data of which can also be used conversely for the 

maintenance measures to be performed. Between the operating 
system of the printing machine, which maintains the electronic 
control list 48, and a remote service system, which maintains 
the machine history 30, it is possible, for example, for a 
10 telecommunication link 50 to be established. 

The help function described with reference to Fig. 3, using 
data furnished by the printing machine, therefore supplies a 
context-sensitive connection to maintenance instructions. 

15 

Fig 4 illustrates diagrammatically the manner in which the 
aforedescribed operating system is updated when an engineer 
has performed conversion work for the purpose of improving or 
retrofitting the printing machine 52, for example, has 
2 0 installed a lengthened delivery or an additional drying 
device . 

Following the installation work, the engineer establishes a 
telecommunication link 54, for example via the Internet, 
25 between the printing machine 52 and a remote service system 

56. The service system 56, for example a central server at the 
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manufacturer of the printing machine, has access, for example 
via an Intranet within the company, to a so-called publishing 
system 58, a database which contains all the data necessary 
for compiling documentation for any desired machine 
configurations . 

The service system 56 acquires for itself, automatically or 
with the cooperation of the engineer, all the data from the 
printing machine 52, for example, the build number of the 
printing machine and the item numbers of the changed and 
supplemented subassemblies, respectively, which are required 
for compiling up-to-date documentation, including operating 
instructions, a spare -parts catalog and maintenance 
instructions, and compiles supplementary or updated electronic 
documentation 60, which is then transmitted via the 
telecommunication link 54 to the printing machine 52 or the 
operating system thereof, in order to supplement or replace 
the original electronic documentation. 

The context-sensitive help shown in Fig. 4, in the event of 
changes in the structural state of the printing machine, 
allows the electronic documentation of the operating system to 
be brought quickly and reliably into precise agreement with 
the current structural state of the printing machine. 
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We claim : 

1. An operating system for a printing machine, comprising a 
graphic operating interface for allowing the printing machine 
to be controlled by actions made by an operator of the 
printing machine in the context of the operating interface, 
and electronic documentation selectively displayable on the 
operating interface as a result of actions by the operator in 
the context of the operating interface, said electronic 
documentation including operating instructions for the 
printing machine, a spare-parts catalog for the printing 
machine, containing numbers and drawings of spare parts, and 
maintenance instructions for the printing machine, the 
operating system also comprising a list with links between 
electronic addresses of electronic components in the printing 
machine and at least one of said spare -parts numbers and said 
spare-parts drawings, respectively, and when the operating 
system receives a report of a fault in an electronic 
component, the electronic address of which is specified, being 
capable of referring to the fault on the operating interface 
and, in response to an action by the operator, of displaying 
at " least one of the associated spare-parts numbers and 
spare-parts drawings, respectively, on the operating 
interface . 
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2. The operating system according to claim 1, wherein, in the 
event of a fault, the operator is able to call up a program to 
eliminate the fault. 

3. The operating system according to claim 2, which includes 
being capable of establishing a telecommunication link to a 
remote service system when the fault elimination program is 
one of called up and executed, respectively. 

4. The operating system according to claim 1, which includes 
being capable of monitoring maintenance intervals one of the 
printing machine and parts thereof, respectively, and being 
capable of referring the operator to due maintenance by 
displaying at least one appropriate symbol on the operating 
interface . 

5. The operating system according to claim 4, which includes 
being capable of displaying maintenance information which 
becomes more detailed step by step, in response to actions by 
the operator in the context of a symbol referring to due 
maintenance . 

6. The operating system according to claim 5, which includes, 
in response to an action by the operator in the context of a 
further symbol which is displayed when maintenance is due, 
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being capable of resetting the maintenance message so that it 
reappears after a predetermined operating interval. 

7. The operating system according to claim 5, which includes, 
in response to an action by the operator in the context of a 
further symbol which is displayed when maintenance is due, 
being capable of displaying a control list on the operating 
interface wherein confirmation of maintenance work which has 
been performed is requested. 

8. The operating system according to claim 7, which includes 
being capable of transmitting said confirmation of maintenance 
work in said control list to a remote service system by a 
telecommunication link which is established as required. 

9. The operating system according to claim 3, including a 
machine history maintained by at least one of the operating 
system and said remote service system, respectively. 

10. The operating system according to claim 8, including a 
machine history maintained by at least one of the operating 
system and said remote service system, respectively. 

11. The operating system according to claim 1, including a 
display by the operating interface of a schematic picture of 
one of the printing machine and at least one of the parts 
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thereof, respectively, and appropriate parts of the electronic 
documentation being displayed on the operating interface in 
response to actions by the operator of the printing machine in 
the context of the schematic picture. 


12. A method of updating an operating system for a printing 
machine, which has a graphic operating interface for allowing 
the printing machine to be controlled by actions made by an 
operator of the printing machine in the context of the 
operating interface, and which has electronic documentation 
which, as a result of actions by the operator in the context 
of the operating interface, is displayed selectively on the 
operating interface, the electronic documentation including 
operating instructions for the printing machine, a spare-part 
catalog for the printing machine and maintenance instructions 
for the printing machine, the method which comprises, after 
conversion work performed on the printing machine, 
establishing a telecommunication link to a remote service 
system, for recording the conversion work which has been 
performed, compiling one of supplementary and updated 
electronic documentation, respectively, and one of 
supplementing the original electronic documentation by the 
supplementary documentation and replacing the original 
electronic documentation by the updated documentation, 
respectively . 
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13. The method according to claim 12, which includes 
providing the remote service system with access to a database 
containing all the data necessary for compiling documentation 
for any desired machine configurations. 
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Abstract of the Disclosure : 

An operating system for a printing machine includes a graphic 
operating interface for allowing the printing machine to be 
controlled by actions made by an operator of the printing 
5 machine in the context of the operating interface, and 
electronic documentation selectively displayable on the 
operating interface as a result of actions by the operator in 
the context of the operating interface, the electronic 
documentation including operating instructions for the 
10 printing machine, a spare-parts catalog for the printing 

machine, containing numbers and drawings of spare parts, and 
maintenance instructions for the printing machine, the 
operating system also including a list with links between 
electronic addresses of electronic components in the printing 
15 machine and at least one of the spare-parts numbers and the 
spare-parts drawings, respectively, and when the operating 
system receives a report of a fault in an electronic 
component, the electronic address of which is specified, being 
capable of referring to the fault on the operating interface 
2 0 and, in response to an action by the operator, of displaying 
at least one of the associated spare-parts numbers and 
spare-parts drawings, respectively, on the operating 
interface; and a method of updating the operating system in 
the event of a changed structural state of the printing 
25 machine. 
HLL/tk 
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not in public use or on sale in the United States of America more than one year prior 
to this application, that the invention has not been patented or made the subject of 
an inventor's certificate issued before the date of this application in any country 
foreign to the United States of America on an application filed by me or my legal 
representatives or assigns more than twelve month prior to this application, that I 
acknowledge my duty to disclose information of which I am aware which is material 
to the examination of this application under 37 C.F.R. 1.56a, and that no application 
for patent or inventor's certificate of this invention has been filed earlier than the 
following in any country foreign to the United States prior to this application by me or 
my legal representatives or assigns: 

German Application No. 199 54 743.2, filed November 12, 1999, the International 
Priority of which is claimed under 35 U.S.C. §119. 

I hereby appoint the following attorney(s) and/or agent(s) to prosecute this 
application and to transact all business in the Patent and Trademark Office 
connected therewith: 

HERBERT L. LERNER (Reg.No.20,435) 
LAURENCE A. GREENBERG (Reg.No.29,308) 
WERNER H. STEMER (Reg.No.34,956) 
RALPH E. LOCHER (Reg.No. 41,947) 

Address all correspondence and telephone calls to: 

LERNER AND GREENBERG, P.A. 
POST OFFICE BOX 2480 
HOLLYWOOD, FLORIDA 33022-2480 
Tel: (954)925-1100 
Fax: (954)925-1101 


I hereby state that I have reviewed and understand the contents of the above- 
identified specification, including the claims, as amended by any amendment 
referred to above. 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued 
thereon. 

FULL NAME OF FIRST JOINT INVENTOR: PETRA RAPKE-KRAFT 


INVENTOR'S SIGNATURE: 

DATE: 

Residence : WIESLOCH, GERMANY 

Country of Citizenship : GERMANY 

Post Office Address : DORFSPLATZ 8 

D-69168 WIESLOCH 
GERMANY 


FULL NAME OF SECOND JOINT INVENTOR: TILO LOFFLER 


INVENTOR'S SIGNATURE: 

DATE: 

Residence : OFTERSHEIM, GERMANY 
Country of Citizenship : GERMANY 

Post Office Address : IN DEN SEEGARTEN 12 

D-68723 OFTERSHEIM 
GERMANY 


FULL NAME OF THIRD JOINT INVENTOR: GUNTER MEIER 

INVENTOR'S SIGNATURE: . 

DATE: 

Residence : KARLSRUHE, GERMANY 

Country of Citizenship : GERMANY 

Post Office Address : SEEWIESENACKERWEG 19 

D-76199 KARLSRUHE 
GERMANY 


